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ABSTRACT 

The booklet discusses research on characteristics and 
remediation approaches for children with learning disabilities (LD) • 
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while a fourth chapter reviews such LE characteristics as attenticn 
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considered are academic skill deficits in readingr expressive 
language r and arithmetic- Medicine-related treatments (including- 
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INTRODUCTION 

For. just a minute, recall someone in your elementary or secondary- 
school classes who had a learning disability. If that proves difficuli, try to 
recall someone who failed or had great difficulty with schoolwork. While 
it is relatively easy to identify and describe the results of learning failure 
or learning difficulty, it is extremely difficult to identify and describe the 
underlying cause? of that failure, particularly since;, the causes appear to 
lie within the individual. 

After nearly two decades of attention to the topic of learning 
disabilities (^D), relatively little is known. Most proposed definitions or 
descriptions jof learning disabilities are unacceptable to either parents, 
educators, or other professionals for'a variety of educational, fegal, 
political, and/or. economic reasons. Furthermore, research on learning 
disabilities is compromised by the vast heterogenity of LD populations. 

In spite of significant obstacles to a better understanding of learning 
disabilities, we have witnessed an increased sensitivity to individual 
differences in learning. Experts now look beyond cultural, environmen- 
tal, and motivational differences to focus on patterns of intellectual 
organization and oh specific abilities brought to the learning task. Many 
children presently labeled as learning disable^ probably would, in past 
years, have been termed mentally retarded or emotionally disturbed. 
While the label LD carries its own concomitant omens and misconcep- 
tions, it offersWorfe hope and. less stigma to those with serious learning 
difficulties not attributable to obvious physical or emotional causes. 

As the following research summaries are presented, the reader must 
bear in mind several important considerations. First, the term learning 
disabilities means many things to many people. Some, equate LD with 
1 minimal brain dysfunction (MBD) or ^yith hyperactive behavior, while 
\ others relate the term to specific, behaviors such as uncoordination^ 
^vxeversals in reading, and/or mirror images in writing. ThereYore, any^ 
'•research population may be very different from another and its con- 
stituent members mayJbe more different than alike, it follows, then, that 
one must be careful not to generalize from the results of studies with 
mixed groups. Second, ^ great deal the research on LD and MBD is 
conducted in medical institutions using clinical patients. Third, many 
studies have weak designs with inade^quate controls, brief treatment 
periods, and no reports of replication. Despite these shortcomings,, 
existing research studies do provide some guidelines for teachers. These 
guidelines are presented throughout this rcpfbrt. 

Teachers must bear in mind that not all children with learning^ 
difficulties can. or should be described as having a learning disability. 
Most children experience great difficulty with school-related tasks at one 
\time or another during their educational career. The terms disability or 
disabled should be used sparingly and only in a*c(intext that will bring 
. enlightened attention to the needs of this special group of learners. 



DEFINITION OF A LEARNING piS^BILIJY 

Since the federal government |nd ino$t state governments Jiave now 
recognized learning disabilities a^a handicapping condition and have 
allocated fimds for dK education of children with learning disabilities, the : 
federal definition has assumedjncreasing importance and is presented as ^ 
background to our-feport of research. This definition was approved in 
December 1977: - 

Specific learning disability means a disorder in one or more of 
the basic psychological processes involved in understanding or 
in using^anguage, spokei>or written, which may manifest itself 
in an impCTf^t ability to listen, think, speak, read, writ^, spell, 
•or -to do mathematical calculations. The term includes such ' 
conditions as perceptual handicaps, brain injury, minimal biXn 
dysfunction, dyslexia, and developmental aphasia. The /tan « 
does not include children who have learning problems which 
" are primarily the result of visual, hearing, or motor handicaps, 
of mental retardation, of emotional disturbance, or of environ- 
r ( mentai, cultural, or economic disadvantage. (42)* 

This definition is further opefationalized as (1) a severe ^iiscrepancy 
betw^n achievement and intellectual ability in one or more of the 
following areas: 

(a) oral-expression 

(b) 4fstening comprehension 

(c) written expression 

(d) basic reading skills 

(e) reading comprehension 

* (f) mathematfcs calculations s 
(g) mathematics reasoning 
and (2) achievement not comm^hsurate with children's age and ability 
level in the above when provided with learning experiences ap()ropriate 
for their age and ability levels. (42) With these broad requirements, one 
must be careful not assume that.an in^vidual labeled learning disabled 
has any one specific academic deficit, or any special characteristic , or any 
particular pattern of charabterislics. 



PREVALENCE AND CAUSES 

The prevalence of learning ^Iisj ilities the population is related to Oii 
how one^efines learning disabil : . Mo i:s^::niates range from 3 to 15 
percent. (79, 110) Ff )ne us- ver -iir-ov. definition, such as 



•Numbers in parentheses appear ng :.:.:rc* rnc !i.!L':ted references beginning on 

pag»t'27. 5 
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^ neurological impairmcm, an incidence of l to 3 percent is probable. (1 14) 
If a serious xltscrepancy in academic achievement, such as two or more 
years below gradfJevcl, is part of the definition, a 15 percent prevalence 
rate i^lljkely. (lOiS, 110, 1 13) If one purveys a kindergarten class looking' 
for charac^riitics ascribed to the learning disabled child, the prevalence 
figure maveo as higbf as4i ^ent. (130) Most experts in the field of LD 
plac6 the^evaleace r^ai 5. percent or less. (159, 79, 151) 

There are few dx)ss-cuJtural studies of leaoiing disabilities. Tamc^l 
(144), jn 'aj^tiidy^bf worldwid© reading and learning problem?, foynd 
estimates of reading di^sabilities that ranged from 1 jjercent in CMpa t6 33 
percent in ^Venezuela, with^a median of 8 percent. The pi^Vi^enc'^ of 
reading disabilities, at Ifeast/seems to be lowest in the Orientaf countries 
where'boih ideographic arid Iriaonetic languages are learned. 

From four to dight timc5^ many boys as girls evidence learning 
disabilities. The estimated ratio world wid^ for feading problems is 
approximately 3 t^ 1 . (144) 

Learning disabilities and socioeconomic status are moderately corre-^ 
lated in many studies. However, this relationship usually can be 
attributed to intelligence or IQ. (118) When intelligence is controlled, 
socioeconomic status does not seen? to be a factor. 

The probable causes of LDare almost infinite. Therefore it makes little 
sense for the teacher to be concerned with causal relationships within 
such a broadly defined class of behaviors. The literature is replete^ with 
speculated causes such as minimal brain dysfunction, cerebral palsy, 
co--:cai > ndness or deafness, epilepsy, oculomotor deficits, inadequate 
n thk. .ing, disorders of attention, dysarthria, birth defects, 

ng, emotional disturbance, vestibular disorders, visual- 

rirr- _ jroblems, auditory-perceptual problems, neurological im- 
levelopmental lag, sensory integration problems, hyperactiv- 
icoordination. The attempt t^ establish a direct causal 
tor specific disabilities is a complicated and elusive task, 
ve will focus on what is known about the characteristics of 
• ' - ■ 1 LD and let readers infer causal relationships where they are 



- 4F.i 2TERISTICS OF CHILDREN WITH 
LEARNING DISABILITIES 

The mosi v -nmcn characteristic of children with learning disabilities 
bv defini- on, jnderaChievement. The subject areas most often 
nvolved are reading, spelling, and arithmetic. Writing is absent from this . 
t probably ue to "a lack of standardized assessment procedures i/i 
iting. ^eseuTch-TDn LD in these specific academic skill areas will be 
-iented folir- ving a summary of research on other characteristics of 
ren with .aming disabilities. 



Disorders of Attention 

ChiJdren wiih learning disabilities frequeruly are described as having a 
short attention span, poor concentration, and/or faulty attention. (24, 38, 
83, 145) In recent years attentional deficits have become one of the more 
promising areas of research, as witnessed by the large puniber of articles 
in professional journals. 

Dykman et al. (38) have suggested a specific LD syndrome with a 
cardinal symptom of defection attention. They found that children with a 
learning disability frequently hav^ difficulty coming to attention cue to 
extraneous and possibly disruptive motor activity and/or bccaav it is 
difficult for them to select and organize the salient features and cndcal 
attributes of a task. Geschwind (500) has.suggested that defective airousal 
structures, or defective coupling of arousal and oth€r perceptual 
motor structures could explain<the increased autonomic reactivity 
longer reaction times, and more important behaviorally, the ion 
attention ^ans and poor concentration of some children with ^ vu 
available cscarch evidence suggests that these disorders of _ :;.;uon ::: 



age-r?:ijir:- uo represent a developmenl&l lag rather the a mor 
-'—--^z^/Tf Jtrrec n learning ability. .(38, 59) 

' ' " distractibiiiity is somewhat confusing ana aeserve. 

rurtii:ir :ji^,/:<K . Ghildrcr with LD have been found to ne mor 
distra^-:22| and noises than were controls. (145) Yetckiidreoi witr 

;^ ' ned as nonnals in a task-specific situg.uon whe:: 

t:: rm:: i r.icted by flaishing lights^ne feasible explanauon is thai 
arc I perform adequately when the relevant stimuli are easily 

jisrini:- ~rom the irrelevant hut have great difficul y.when they are 

;: equa. - ; y. \ 

Chi: -2:1 wil; LD often have problems .with decision-making. In some 
cases ric child appears unable to reach a speedy decision , impulse 

controil s^w tc be a factor. (145) Impulsivity has J>^en^observed as an 



important characteristic Of LD children (24, 145), especially in severely 
disordered cnildren. (82) Other qualities that make it difficult for LD 
children to make decisions are lack of effective perceptual and cognitive 
strategies for problem solving and an inability to maintain attention and 
vigilance. (38, 83). ... 

Hyperactivity / ^ 

Estimates of hyperactivity in children with learning disabilities range 
from 23 to 5{>percent. (38, 106) In the general schoolage population, 3 to 
20 pendent exhibit hyperactive behavior. ( 1 56) The prevafance rates iri the 
general population are similar to the estimates for both LD and MBD, 
although clearly these are different behavioral syndronies. The sex rat^o^ 
of hyperactive children varies from 4! 1 to 10: 1 in favor of boys, (29. ^0, 
116, 144) 'This does ^not, however, imply anything about sex-lioKed 

• . 8 ' . 



inheritance. (116) Apparendy there are vast cultural differences in 
individual behavior, or in the tolerance of individual behavior, a^surveys 
in England report only a 0.1 percent incidence of hyperactivity in the 
schoolagepopulation*. (125) ' f\ 

:u:^>ve vary greatly both in li: ^ cluster o 
ela: cd problems they pn.. i^"' "r. A 
— " is, *'Where do you d::a\^ : --line 
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most perplexing ques' 
betweer^ normal and .iDr. — 
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cheat', and/or exhil^it other . 

Several studies of lemp^r^ ment ( . 
intense emotional reactiv^t;. and c 
pattern of-^havior early 
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Hypoactivity 

A small ^roup of „D children exhibit underactive rather than 
^overactive beHavior. Tliese nypoactive children are a less studiea group 
because they dem^d les. artention and are les^s hkelfto be referred to a 
clinic, Dykman (38) found that apprcAimately 23 percent ofliis clinical 
children diagnosed as MBD were hyp^oactive. In the general population 
the prevalence rate would be siiirtificantly lower. x 

, Sensory, Perceptual, and^erceptual-Motor 
Impairments . ^ 

For many years » perceptual problems were thought to be probable 
' causes of learning^ disabi lities. But p^r^ptual processes w^ not- 
differentiated» and the term perception covered a range ofVehtral 
processing function:^ from sensation to higher-order thinking. Processes 
such as auditory » figure ground, and^visual-mbtor integration were reified 
and operatioijalized into major developmental and remedial programs. ' 
An analysis of research oh sensory » perceptual, and perceptual-motor 
8 impairments is presented below. ' . ' > ^ 



Vision and Learning Disabilities ' 

Several studies repon that children with LD have a higher incidence of 
certain specific ocular defects in spite of being found normal" in routinB 
vision or sight tests. (2, 146) Oculomotofdeficits are not thought to be the- 
cause of reiiding impairment, but rather, visual information processing is 
refleQted \ n the pattern of oculomotor activity. Thus, oculomotor de^ti^ 
may reflect a dysfunction in central transmission processing. (91) For 
example. .Pleasures of saccadic (rapid, flickering) eye movements du'riiig 
reading consistently indicate that poor readers ha\^e's^ccades of shorter 
duration and higher velocity (91) and that thf^ make more fixations and 
more regressions than do good readers. (2,.. 56, 146) It appears that 
saccades of short duration and high velocity do not allow enough time for 
effective transmission, leading to segmentation, inability to achieve 
fluency, transposition, and the skipping of words, sentences, or para- 
graphs. Reversals and'oiher orientational errors may result eilherljom a 
deficit iT» orientational selectivity or from insufficient stiniulaiion or 

' over^stimulation of visual cortical cells. (91) 

In response to much concern about vision and LD, several leading 
medical associations (47)Js5fled a joint statement in 1972 which s^id, in 
essence: (1) children with LD have <he same incidence of -ocular 
abnormality (e.g.. refractive errors and muscular imbalance) as normal 
achievers in reading; (2) no peripheral eye defect produces dyslexra'and 

^ass(Kiated LD; (3) there no evidence that either visual traitiihg ^e.g. , 
muscle exercising) or nelir(^logic organization training (e.g., laterality, 
balance board, or perceptual trai-ning) is* warranted; (4) excluding 
correctable ocular defects, glasses have no valu^ in the treatment of 
dysiexia: and (5) the treatment<)f dyslexia in'leaming disabled children is 
essentially a problem of educational wcience. These conclusions, how- 
ever, have been refuted by optometrists involved with LD. (47) 

Visual-Perceptual Difficulties - ' 

Visual-perceptual difficulties were implicated in mu^ch of the early 
resci^rch on ieammg disabilities. The high level of interest in visual 
perception was und(>ubtedly due to the moderately high^orrelations of 
tests such as the Developmental Te^t of Vi^al Perception (DTVP) with a 
variety ot critenoli measures such as classroom adjustment,' motor 
c(.H)rdination. and intellectual functioning. (49) As a result of interest in 
thii-se f>F4Kessev.-major training' programs^ such as Ttrel^rostig-H'ome and ^ 
Winterhaven were implemented on a district-wide basis to prevent 
reading failure. The massive correlational research thaf followed was 
reviewed m several studies. (66. 90) It was concluded that neither the 
total score nor the subtest scores of^e DTVP relate meaningfully to 
reading, while all but the score in Eye-Hand Coprdinati^n were useful 
predictors of arithmetic achievement. * - ~ 



The moderate relationship of visual-perceptual ability to reading^ 
success can be viewed from either of two directions: either that good 
reading fs a function of good visual-perceptual skiUs, or that as children 
leam to read, they develop adequate visifkl-perceptual organization while 
learning to scan and to control their e>'es in a coordinated fashipn. (81) 

. Auditory-Perceptual Difficulties 

Hearing problems have seldom been associated With LD, and research, 
on audit6r>';perceptual difficulties has produced conflicting results. 
Sabatino' (132) reviewed research oh the relationship of auditory- 
perceptual skiJls to reading and concluded that a relationship between 
readipg failure and auditory functioning is well established. There are 
numerous articles that shoy poor readers tend to be poor auditory 
perceivers. However, careful inspection of published literature con- 
cerned with the relationship between various auditory skills "and reading 
achievement reveals that the findings in this area are replete^with ' 
contradictions. (98) Hammill a^id Larsen (64) examined a large' number 
of studies relating reading to measures of auditory discrimination, 
mempr>\ blending, and auditory- visual integration, and concluded that 
auditory-perceptual skills are not sufficiently related to reading to be 
panicularly usefijl for School practice. 

Perceptual-Mofor Qiffi-culties 

Many- of the' early researchers in LD focused on perceptual- motor 
development. They placed great emphasis on early motor learning and 
the child's visual'Spati^al development|(32, 49, 51, 84) The tools and 
techniques of these^esearchers rangedfrom balance beams to swimming 
pools, and they fi^uentfy developed intricate training programs involv- 
ing both parents and children. Despite the effort expended, researchers 
have been unable to establish a positive relationship to academic- 
achievement. ~ * / . 

In^sumnjary, one must be careful not to consider perception an 
organismib entity such as language, motor ability, or physical growth. 
Perception is not a predefiYied entity; it is an abstract category with only 
the' meaning one ascribes to it. (150) 

Disorciers of Menfiory 

^".With the exception of studies of short term memory (STM), investiga- 
tions of memory disorders iq LDxhil^ren have been very limited. STM 
deficits have been reported by a number of researchers (1^0, 109), bjit - 
this re^arch is complicated by the tendency to oper^tionalize STM as the 
score on a di/it-span test.^ Digit span is more accurately a repetition task- 



than a short term memor>' task. The Tneasuromeni of merAory functions 
also is confounded by the complexity of the mtrtlory process and the 
researcher's dependence on receptive and expressive res'ponsgs. Memory 
difficulties may 6ccur inany one of three processes: (l) registration or 

/reception (STM), (2) xetention or storage (long term memon) ), and (3) 
recall or retrieval . It hai^been observ ed that ch ildrea w ith LD do not make 
■ use of the various wav:s of organizing memor> . (12^) Therefore, they 
may need to be taught overt strategfcs and "tricks" often developed by 

^ood learners. (60) 

Disorders p| Thinking " 

' Research ik scarce on higher-order thinking processes in LD children. 
Concept formation is considered to t>e one of the most important aspec* 
of leamin'g and one of»ihe ascribed deficit areas for LD children. (77) Yet^, 
in at least one study, children with LD tiave been found to be jyst as 
cognitNely effic\ent 'as normals .h/i^';? uniimed. a finding that seems 
consistent with the research on attention span and decision-making in 

* children with learning disabilities. (38) Another researcher found 
evidence that the decision afKl/or thought processes in LD children afe 

.lengthier, whether they perform a 'task correctly or incorrectly. (102) 
Children with LD generally should be provided with additional time.^ut 
time alone will not resolve difficulties 'in planning and organization. 



Mixed Dominance 

Mixjpd and/or incomplete domir^.ance have been associated * with 
reading and learning problems sincefOrton's' classical statement on ^the 
relevance of cerebral dominance to language and learning disabilities in 
children. (117) Some of the early .studies found* a high incidence of 
/' crossed dominance, mixed dominance, and incomplete dominance, 
leaving 4h^researchers, to conclude that eye and hand dominance were 
significant causes of Reading problems. ( 10) As additional research was 
analyzed it became clear that bpth mixed dominance and poor reading 
may m fact be due to a similar cause, such as minimal brain d^-^function 
or neurological impairmem. (9, 78) 

The statistics irtdicate that about 33 percent of the population atjarge 
ha^ mixed do'minance, 98 percent are right-hAded, but only -66 percent 
are right-eyed. (55) In the general. population^, hand differentiati^l^ begins 
in the child at about nine months and is virtually completed by two years 
of age. (78) It has been founds that almost all right-handed people and 
about two-thirds of left-handed [People have a language-dominant left 
cerebral hemisphere. (104) A number of studies (58, 78) have found no 
\ support^ for 'the h>'pothesis that learning disabilities are related to 
incomplete or crossed- hand or eye dominance. Goldberg ($5), in a.study 



-of 100 achieving students, suggested there would be no statistically 
'significant differ^ice between the dominance of those who are achieving 
poo.rly and those who are successful . v , 

/Emotional Concomitants 

} , There is limited direct evidence on the social-emotional difficulties of • 
childrenp with LD. Generally, these children are moderately well 
adjusted, yet they can experience^ serious prpblems. Two probable 
reasons are (1) academic failure, mediated by lower self-confidence, and 
(2) difficulty in comprehending visual^ and aurally presented commun- 
ications. (28) It has been observed that many children with LD jiack 
various soci^kills; therefore they do not relate edsiiy to their peers gnd ' 
have problems formii^g social relationships. , Research has shown that 
learning disabled children are deficient in their ability to empa'thize. They 
are more egocentric and lesg^cojiipj^tent than peers' in perceiving the 
affective states of others. (5)^*^ ' 

ConnoUy (28) suggested that the less accurate understanding of 
nonverbal communicJftg^ may effect both the attitudes of others toward-v. 
LD children and the behavioral interactions that discriminate LDxhildr^n 
from iiormals. In a replicated investigation of the peer popularity of LD j 
children, Bryan (18, 19) found^at LD children received significantly / 
more votes on a scale of social rejection and fewer votes on a scale of 
social attraction than other children. 

y ACADEIVIIC SKILL DEFICITS 
Reading 

. Most children with learning disabilities have reading problems. (86) 
But within the LD population there are wide-ranging differences in both 
the severity of reading difficulties and the relationship of reading to other 
problems, (77) 

Reading disorders of LD children are most likely due to neurologicaL^ / 
impainrnents or delayed development. These disorders should be diffei^, ' 
entiated from^ those prQblems due to external interferences or Tack of' 
correspondence between the task to be learned and-^tfie child's experi- 
ences, language, or dialect. (157) The mismatch of instruction and 
learning is an area of special concern to those attempting to alleviate the 
reading problems of disadvantaged children. 

The term dyslexia is typically applied to those severe reading disorders 
that appear to have a neurologi^l cause. (33,77, 111, 152) Estimates of 
severe disorders range from about 2 to 15 percent of the schoolage 
population. (77, 1 13) Dyslexia is usually found in combination with other 
impaiqnenls and probably can be divided into subtypes based upon the 



exTeni of auditory and visual strengths or weaknesses. (77) 

Research on reading disorders undeij^cores the relationship of language i 
to reading. Children with learning disabilities frequently exhibit oral, 
language problems most likely related to delays in specific aspects of 
cognition or a ^eduG^ion in 'the retrieval of verbal labels and syntactic 
structures. (J 58) 

Recent research has .tended to focus on cognitive processes and 
language c)evelopment rather than on perception. Children who appear to 
have perceptual deficits may not be having difficulty discriminating, 
perc(jiving, or sequencing individual Items on a page, but may be 
experiencing difficulty in conceptualizing, associating, and comprehend- 
ing the relationships between the individual items. (62-, 69, 101, 109, - « 
152, 153) Even at a very basic level, reading disabilities appear to Involve 
cognitive rather than perceptual processes (151). A reader must make 
correct associations between graphemes and phonemes in order to 
account for subtle and critical differences in the structure of a letter or 
word. Children unable to acquire the skill of phoneme-grapheme 
correspondence lack stable verbal mediational devices that can alert 4hem 
to the differences in sound/symbol configurations. As a group, LD 
children are markedly deficient in their ability to hold together 
grarhmatical structures and to abstract meaning from the larger context. 
(77, 152) ■ ^ • ' 

Expressive Language 

LD children with reading difficulties are almost certain to have 
expressive problems, !»ince many of the same Information processing 
skills come into play. Written expression is the highest, most complete 
form of co/nmunication and the last to be learned. Learning to write is a 
thinking process involving the integration of visual , motor, memory, and 
other cognitive processes. (76) 

Handwriting requires automatized visual and motor skills. The LD 
child usually lacksrhythm, omits letterji, inverts or transposes letters, and 
is generally characterized as irregular in the mechanics of reproducing 
written words. (71) A severe deficit in this skill Is called dysgraphia and 
may be caused by inadequate visual perception, poor visual-motor 
coordination, unsatisfactory motor control, emotional instability, or 
faulty instruction. (76) Left-handed children have a'special problem ^ 
because they tend to, write from right to left and have difficulty seeing 
what has been written because their hand covers the graphic symbols. 
(92) ' , ^ 

Spelling is a very demanding task for LD children since It requires 
encoding a word without the aid of visual cues. (3, 67) The child must 
have adequate visual memory to integrate with auditory cues in order to 
reproduce the correct formation and sequence of letters. English spelling 
pattems are highly irregular since there is no one-to-one correspondence 13 



between the spoken sounds and written letters. (122) However, research 
has shown that jp spite bf the irregularities, there iire predictable linguistic 
structures that can provide a system of phonological and morphological 
regularity . (67 . 92) Bryant (2 1 ) suggests that spelling is frequently a more^ 
sensitive indicator of language disabilities than reading, becausetherc are 
fewer and less effective methods to. compensate for spelling problems' : 



Arithmetic 

The arithmetic problems of children with leifrning disabilities are less 
studied than other language processes. It is quite ra^e for ^ cbild to have 
difficulty with language and not experience difficulty with, arithmetic, 
even though there are isolated cases where arithmetic performance far 
exceeds other language performance. (25) Most childlren with arithmetic 
disabilities also experience reading problems. ' \ 

Children with learning disabilities generally score fkr below their age 
group on computational skills. Recent research has^^investigated the 
extent to which this difficulty with computation ektends to other 
mathematical processes. One consistenffinding is that LD children do not 
differ from other children on Piagetian-type tasks such\s conservation 
when IQ is controlled. (46) This is noteworthy in that Piagetian tasks 
measure conceptual thought rather than rote learning andvpemory. 

Since difficulties with auditory memory and sequencing are charac- 
teristic of children >vith arithmetic disabilities (1 12), one rttust consider ' 
the decreased ability of LD children to receive and prdcess verbal 
instructions given aloud by a teacher. Difficulty with sequ^cing could 
also be symptomatic of disturbances in organization, makings it impera- 
tive for the teacher to giv£ instructions deliberately and offer eiWa help to 
LD children in planning and organization. i 



The identification of a disability raises many questions.' Can the 
disability be remediated? Will the individual overcome the disability 
regardless of treatment? Should one more appropriately learn to 
compensate for the disability? Do all people need the same skills anyway? 

Remediation often conveys to the child a sense of being different or 
inferior. In the majority of children with significant difficulties in 
learning, remediation must be recognized for what it is, a practice 
necessitated by a system in which the limits of normality have been 
narrowly drawn. The solution to many of the problems discussed in thi^ 
report may rest on a willingness to expand the range %f learner 




characteristics viewed as riormal, and to adapt instructional programs to 
^commodate that range. 

Medical-Related Trei^tments 

Drugs 

Learning disabilities per se are not an indicator for drug usage, but 
pharmacologic treatments tor deficits in attention^^ and for severe 
hyperactivity have become popular. While the actual number of 
schoolchildren ii/ the United States receiving psychotropic mecjicatiort is 
unknown, it is often reported to be alarmingly high. (4S) The best data 
available, however, indicate that only from one to (;^q percent of 
elementary schoolchildren are .^receiving dtTjgs for hypetactiyity, and 
most are taking stimulants, particularly Ritalin. (88) Theise same studies 
indicate that about .33 percent of identified hyperactiv^' children are 
receiving medication. ; 

Psychostimulants such as dextroamphetarnyie (Dcfxadrine) and 
methylphenidate (Ritalin) do not improve a learning disability but rather 
make the child more available for learning. The general theory is that the 
ascending reticular activating system in these children is immature or 
dysfunctional. Thus the sensory-filtering processes^are not effective, 
resulting in distractibility and short attention span. Their motor-inhibiting 
processes are also ineffective. The psychostimulants ''strengthen'' the 
ascending reticular activating system, ihus impr'oying the sensory- 
filtering and motor-inhibitin]g processes. ( 136) . ' 

Short-term studies of the use of Dexadrirte and Ritalin have consis- 
tently reported succej^s in improving children's ability to concentrate on 
schoolwork and improve their attention to task^ that do not normally 
engage ihefr full interest. (142) There is rimjtfcd long- terip research data, 
.but one five-year study using a criterion of social adjustment reported no 
differential effect for stimulants, tranquilizers, or no drug treatment. One 
must therefore withhold judgment on long-term effects of drug treatment 
until more evidence is available. About two-thirds of all hyperactive 
children respond to stimulant drugs. (M5) Effectiveness usually de-; 
creases at adolescence, and there is no evidence that children treated for 
prolonged periods later become addicts. (48) Side effects such as loss of '* 
appetite or insomnia typically occur only- with overdosage. 

Nutrition and Diet > ' ^ ^ 

Nutrition operates at all levels oi'bidchemicalrand metabolic functions^ 
to create an optimum molecular environment for the brain. <31, 120), 
Researchers have noted how deprivation of certain chemicals early in Jife 



causes ntany illnesses, including mental retardation. Recent research also 
suggests that improper nutrition contributes to cerebral dysfunction ( 1 34) 
and..central nervous -system anomalies. (147) Therefore, it -is no* 
^ surpri^iing that a number of researchers and writers have advocate- 
special /lutrition treatment plans for children with learning disabilitic 
.The two popular plans are megavitamin therapy and speciaKdiet. 

Megavitamin therapy is advocated by Cott (31) . and Pauling. ( . 
Generally the therapy requires massive doses of specific vitamins. C 
daily treatment, for example, consists of one to two grams of niacin, 
to two gram^of ascorbic acid, 200 to 400 milligrams of pyridoxim 
400 to 600 milligrams of calcium pantothenate. (31) Pauling d^ 
qrthomoleOular medicine as the treatment of mental disoi'ders b 
provisiori of optimum molecularen^ironment for the mind, especial 
optimum concentration of substances nonnally present in the hi 
body. The general consensus at this time is that there is no objcc 
evidence suf3porting megavitamin treatment of LD children. (135, 

The most popular advocate of diet treatment has been Benjiimin 
Fdngold, developer of the Kaiser-Permanente (K-P) Diet. (43) Accord- 
ing to his theory, all foods containing additives, dyes, or natural 
salicylates are to be excluded from the diet of the hyperactive, 
learning-disabled child. While Feingold claims dramatic results, there is 
little evidence to support his claims. Double-blind studies are needed in 
order to sort out effects due to the diet itself. 

Vision Trainifig 

As reported earlier, there appears to be a genuine difference of opinion 
between opthalmologists and optometrists on the value of vision training. 
It should also be noted that vision training is typically conducted by 
optometrists and not by opthalmologists. While there is clinical evidence 
to show improved reading with ocuR^motor training ( 146), most research 
. is contaminated by visual-perceptual, sensory- motor, and even gross 
motor training. Keogh (81) reviewed a large number of studies of vision 
training and a^ncluded that confusion within the available literature 
makes cross^study comparisons difficult. 

Neiirophysiological Retraining 

One of the early remedies for learning disabilities was offered by 
Doman and Delacato at the Institutes for Achieverrient of Human 
Potential, (35) Their underlying philosophy is that individual human 
development repeats the pattern of human evolutionary development. 
Failure to pass through a certain sequence of developmental stages in 
mobility, language, and competence in the manual, visual, auditory, and 
16 tactile areas reflects poor neurological organization. Therefore, 
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neurophysiological training is a way to recover nonnal development by a 
wide variety of sensory-motor activities. While no definitive study of this 
treatment has been made, several medical, professional, and parental 
dissociations have published statements expressing concern about the 
effectiveness of this form of therapy. ( 136) ' 

Sensory Integrative Thera^ ' 

Ayres (4) postulated that childn' "^ing deficits reflect inadequate 

sensory integration in the brain is is suggested by immature 

postural reactions, poor extra tor muscle control, poorly 

developed visual orientation to envin ental space, difficulty in the 
processing of sound into imp>re.ssu)ns, and the tendency toward distracti- 
bility. Her sensory integrative therapy provided carefully controlled 
stimulatiofifl^hrough the vestibular (balancing) and somatosensory (P9si- 
tiondl awaaness) systems in order to improve the brain stem's'integratiOn 
of signals coming from eyes and ears. There is no convincing evidence to 
date that the mastery of such postural skills carries over into academic 
/Skills such as reading. (136) i . * 

Education-Related Treatments 

Perceptual-Motor Training 

There are many excellent reviews of perceptual training, and generally 
the same conclusions are reached. Myers and Hammill reviewed 31 
studies of the Frostig-Home program and found that^68 pet:cent of the 
results were negative. Only the sljghtesfe gains were made in academic 
and cognitive-language skills. Thirteen percent of the studies reported 
academic growth, none reported development of cognitive-language 
skills, and 40 percent reported some visual-motor development. Results 
obtained from studies using visual-motor and gross motor programs were 
similar. (109) Thus the evidence suggests that training usually results in 
^ot^t improvenjehr in :Yisual-r?iotor skills, but that a correspontlui-; 
itjcreas^in acadfehiic ;|kills wiif probably not occur. 
\;^^Tgniill and yrteJ concluded that the usefulness of perceptual-motor 
nin^has nnt t^n sufftcfeiitiy demonstrated to warrant the expenditure 
^ of the s^hoors funds or^jlSieVchef s time. Teachers should implement 
perceptual-motor trai^|fi9tti a remedial basis orrly in those few cases 
where improvement in p«5eption is the goal, and such efforts should be 
considered experimental. (62) 

Visual-Perceptual Training 

Reviews of more^than 60 studies and over 700 coefficients depicting 



the relationship of tests of ^visual perception to -tests of reading, 
arithmetic, and spelling suggest that the relationship is not significant 
enough to be of use to te^^chers. (26» 90) 

Auditory-Perceptual Skills 

Research ^^on the effectiveness >^f auv^itory-perceptual training is 
.inconclusive . ( 1 32) Queslpons remain as to what training methods ; if any, 
are effective. Sabatino and Hayd^n (133) found that perceptual training 
was most beneficial iri the early primary grades, since children use their 
language skills to compensate for perceptual difficulties as they advance 
in age. Harnmill and Larsen (64), as reported earlier^ concluded from 
their review of the research that auditory skills are not sufficiently related 
to reading to be particularly usefuffor school practic^. But ihcy caution 
that this conclusion does not generalize to other audit6ry functions such 
as auditpry acuity, listening comprehension, or phonits skills, 

Psycholinguistic'Trtiining ' t ' 

'\ 

Opinion is mixed on the usefulness of psycKolinguistic training based 
upon the Illinois Test of Psycholinguistic Abilities (ITPA) constructs. 
Lund (97) reviewed 38 studies and concluded that some studies show^ 
significantly positive results, some studies show positive results i!i areas 
remediated, and some studies show results from whi^h any conclusion 
can be drawn. Hammill and Larsen (63, 65) reviewed research studies 
which attempted to stimulate psycholinguistic constructs as measured by 
the ITvA; they concluded that psycholinguistic training is essentially 
nonvalidfited. 

Improving Attention and Memory : " 

There are suggestions that both attention and memory problems can be 
mediated througl] the use of language. (61 , 105) That is, language can be 
used to help the child direct his attention. Impulsive (jiRildren, for 
example, have been taught to talk themselves through problem-solving 
situations. (105) ' 

Can children improve their memories? The span of memory doesn't' 
seem to increase with maturity (126), but there have been some 
successful techniques reported for increasing the number gf items 
recalled. Children can be taught to (1) look for common attributes, (2) 
pay attention to at least the important attributes on simple tasks; (3) use 
language to help their memory by naming things and putting them into 
meaningful phrases, (4) use mental imagery by being encouraged to think 
of things in vivid pictures, and (5) use mnemonics wherever practical. 

In working with LD children it is important to recognize their 
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Diagnostic-Prescni Tea 

Following the medical n- nume 
advocated a diagnostic-pre> japtjcrelipp^ 
with learning disabilities. 1 ills' appr mc 
menrf611owed by prescript' . c or rer cu 
diagnosed strengths and weaknrJsse^ \\ 
done by psychologists or other nOht. aci 
recommendations (prescriptions) tt th' 
level, the ^eacher assumes full respoi: 
prescriptive activities within the class}* 
thereM^/an assumption of demonstrab 
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^ I vel , the diagnostic work is 
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_:ruci2onai staff. At another 
ty tc>r both .diagnostic and 
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(ATI). { ■ 

While the diagnostic-prescriptive approac n is favored among special 

' education teachers , especially those concerned with learning disabilities, 
there is little empirical evidence to support the validity of the concept. 

^ (160) At present, then, there is little support for claims that instruction 
can be differentiated on the basis of diagnosed strengths and weakn^ses, 
a finding that no doubt contracfJtts the experience of many skilled 
teachers. One musf, howevr- consider the methodological problems of 
•.test validity , id resr m ,i before accepting the above findings as 

conclusive. 
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Applied Behavior Analysis ^ ^ , 

An alternative to diagr^stic-prescriptive methodology/is applied 
J|d|pj'ior analysis (ABA)> Lovitt (94, 95) suggested that the apparent 
IBWRnale for defining pupils as learning disabled is to group the children 
^or subsequent instruction. This thinking is based on the belief that if 
learning disabled children can be grouped together, a common treatment 
can be administered to them. It is implied that once a LD treatment is 
administered, the children will no longer be disabled. The fallacy of such ^ 
logic is clearly evident in the,fact that there is no functional definition of 
learning disabilities leading to a uniform treatment. (94, 95) 
? The characteristics of applied behavior analysis are direct measure- 
ment, daily measurement, replicable teaching procedures^^^^^3ividuaI 
analysis, and experimental control. (94, 95) Results of studies using^ 
ABA typically report favorable results in support 'of the methodology. 19 

20 



■'runaiely, jl is difficult to generalize from any one set of findings? 
.se the treatment calls for the application of specific techniques to 
iic situation^^ ^ . ' , 

ne particularly noteworthy finding of research' in ABA \vith LD 
Jren is that Children with learning disabilifieS show significant 
. creases in perfocmance under conditions of partial reinfofcement. 
Inconsistent reinforcement appears to produce highly undesirable per- 
sonality traits and/or behavioral responj^e styles in the^e children. (1 19) 

Remed!ati9n in Specific Academic Skills 

lown I Kit children with learning disabilities can become 
. ar moden::ely successful readers. Studies have^ 
ic lildren learn to compensate for their reading 
aiccessful physicians, lawyers, and businessmen. 
V 'c leacher of learning disabled children do to provide 

' ui ir.i environment for these<:hildr^n? 

n ^ lu >,ted that old habits, attitudes, and teaching techniques 
aJtci jd in work with LD children, (6, 8, 93) .Once these 
s:.. zienence a reading disability, they often ;r ' ^^r withdraw 

trc ..vines requiring reading. As a result the defi^. jnsifies, and 
he n i-jd to reverse that behavior must become a primary goal of the 
ieachc-r. (85, 92) 

Research has shown that behavfor modification (13, 68, 92, 96, 154) 
and the use of high-interest materials are successful tools in motivating 
LD children to alter their reading behavior, (6, 44, 54, 80, 139) Severe 
reading disability is not corrected by short intensive treatments, and it has 
been suggested that reading disabilities are probably a chronic illness in 
need of a long-term treatment. (7,41) The following one-to-one reading 
experiences have been successful with LD children: parent and child 
reading together ( 107, 124), the Neurological Impress method (73, 88) in 
which the teacher and child read in unison, and the use of individual tutors 
or para-professionals working on specific skills. (103, 143) The strength 
of the one-to-one learning technique lies in the increased attention to the 
child, immediate feedback on performance, modeling of fluent reading 
behavior, and th& necessity for the child to attend to the task of reading. 
(23, 93) Mclnnis (J03) suggests that to be effective, remediation in 
reading must be conducted on a one-to-one basis. 

The child's language-experiences have formed the basis of many 
programs designed » to teach severely retarded readers to become 
proficient readers. (6, 44, 80, 139) It cannot be overemphasized that 
writing is a most valuable tool in teaching reading. (6, 33, 99) Teaching 
reading and writing simultaneously rather than as separate subjects 
|?nhances three important' proces.ses of language comprehension: (1) 



visual perqeption of th^Jetters fornirng words'and sentences, (2) auditory 
perception of the bounds of ^ords. and (3) tactile perception derived fron. 
Vriting.\yorf TT^e child discovers grapheme-phoneme relat nv^ 
at the same -ne learns spelling patterns and sentence strucrun- 
to other strategies used in remediation, ih In 
-roach (3oe^ pot use a structured w^d-atL^. 
lid is tai^ght to develop "Word-attackNk 
iiies with words. (^4. 99) This metho ' ' 
th LD children who often find it diffi( 
-dure 
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.. Per ;ep:ual and associational responses should be c iTieam^d 
^ the" are am ^malic. The task should be simple enorjgh so 
recognition necomes quick and automatic. Tra:in^I wri 
flasncards, ianguage^master, and tachistoscopic devices are s 
of the techniques that can be used for diill until an autc 
response is established in the cold's memory. 
3. Plan learning experiences that the child can perform success: 
Discourage the' laboriousVsounding out of words lest re:, 
become an impossible task oY pausing to identify every word, miner 
. ' than a group of words that combine to give meaning. 
''^;4. Construct reading experiences that usdyskills the child has learned 
previously in order tojlevelop new skills in a context that is 
fthtillenging, interestingrand exciting. 

Reading comprehension is a process of inquiry. ( 140) Children need to 
be taught to read as a means of developing cqgnitive and thinking sk Is. 
Aschildrenread»theygalherdata, make predictions, pose problems, k 
questions, and seek solutions to these questions. The teacher must gt - 
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states of a child, is an appropriate metHtxl for tin 
( 102) developed and tested a structured program l 
materials and specific techniques that have been proven successful. This 
sequesce of instn*ction includes: ( 1) sound/symbol relationships from the 
Recipe^ for Readmit {\ 4^), (2) Auditory iMotor Program from the 
Perc eptual Skills Curriculum (128), (3) Glass-Analysis for Decoding 
Only to teach word attack and spelling (53), (4) Neurological Impress 
(73), and (5) Cloze technique for comprehension and directed recall. (15) 
While there are conflicting views on the most effective approach in 
remedial reading, a few guidelines sqem appropriate. First, any approach 
to reading should be^ carefully planned, structured, and applied consis- 
tently. Second, the teacher's responsibility is to provide the raw materia!^ 
for reading, to serve as a model for fluent reading, and to provide students 
with opponunities^br plenty of practice with successful reading 
experiences. * 



Ejcprejsive Skills ' ' 

'The mcv ^fteclivd ways to teach spelling and writing to learning 
Ndisabledch dren areJhe integrated reading/language progr^als suggested ^ 
above. ^Spt-jjfic spelling strategies to use With LD children have been* 
outlint^i4i he work done b^ Arena (3), Consilia (30^, and others. \61 j , 
92. 121,' 12v) The limited research.on rerrjediation of wnnng difficultte*^ - 
in LD chiiuren sugge<»ts that their dtffk4aUies>^re not due solely t b < 
pfobleriis with the n^echanics of writjng but may ijsd.i'nvolvejnadequate 
^assignments or lack of time to complete a lask.^(l I) Dawson (34) bas- 
designed a dbvelopmental sequence fpr a language-experience approach^ 
to wril>ng^that (;;in,be^i usefuriooTin tjie. hands of teachers who teach 
learning disabled children. 

Arithhietic 

Research is very sparse on remediation in arithmetic for LD children. 
While some early investigators regarded arithmetic achievement as 
simpjy a product of drill (77), later findings (25) suggest that the same 
delicils lliat create difficulty in other language areas cause difficulties 
with arithmetic and mathematical functions. Neither simple drill nor the 
use of manipulatives will alone solve the mathematical problems of the 
chiJ'^ with a learning disability, yet these methods can be a part of the 
remedial program. Other suggestions are: ( \) provide additional orienta- 
tion anVi explicit instructions on the part of the teacher, (2) provide 
children with learning "tricks or crutches." (3) have the children orally 
-^u^lmari/c the instructions or the concept, and (4) use specific appiica- 
ti(}ns of the concept or process. (141) Children A'ith learning disabilities 
>>hould be encuu^^ed to use calculators alM technical aids where 
available. ( 1 ) Reinforcement strategief hiive proved effective in increas- 
ing speed of performance in children with learning disabilities but do not 
enhance the acquisition of a new concept. (137) 




PLACEMENT OF^CHILDREN WITH 
LEARNING DISABILITIES 

There is considerable evidence that special class placement for 
children with spegfal needs has limited value and. in fact, may be 
detrimental to the development of adequate life adjustment skills. A 
number of mainstreaming alternatives have been implemented for LD 
children, but research evidence in support of mainstreaming is not yet 
available. The most popular plan for children with learning disabilities 
seems to be regular class placement withVesource room assistance. For 
children with severe leamin^g/'problems and compounding emotional 23 



oveflays, special class placemenf in combination 'with "mfflnstr^am 
activities i^ becbmir^ the dpjjifhant mode. The ultimate answer to (h^ 
placement question is' mOsf likety related to situational factors such^s 
local aftttudes, facilities, ^upport. ifnd relevant characteristics of <he 
individual iearncp. (36, 102. 161) \ ' ^ ^.r - ' / 

■ Public Law 94- 142 direclly affects stU(k(ftt%with leaming,disabilities. 
We suggest you* consult'the'' following ^NEA publication for specific 
information 'in t'his a|-ea: Education for) All Handicapped Children: 
Con^sensus, Coj^ftict an^Chalten^e. 

SUMMARY 1 

Ifi summary, the research Suggests, that children with learning, 
di,sabilities are more ^iifferent than alike. ThiS* overriding heterogeriity of 
LD children makes it-^^rxtremeiy difficult to conduct definitive research. 
There is no single cause of a learning disability, but rather many causes. 
Research that attempts to establish causal relationships generally yields 
conflicting' and confusing results. Children with learning fiisabilities 
manifest a wide variety of debilitating characteristics, including atten- 
tional deficits and memory problems. Current research efforts seem to be 
focused more on cognitive than on percepLBj^^processes. 

Nearly all children with true learning dWibiliti^s have reading deficits. 
In most cases these deficits are probably due to minimal brain dysfunction 
or delayed maturation. Reading\ skills must be viewed from the 
perspective of total language development. Children with language 
problems will in all likelihood have Arithmetic probl^m?^as well. 

Remediation or treatment of children with learning disabilities raises 
serious professional concerns. Stimulant drugs have proved relatively 
effective in the management of hyperactive behavior, but we must 
continue to search for alternatives. Nutritionallreatmentsare popular, but 
their effectiveness is not established. Most attempts to improve academic 
achievement through central processing training have failed. Perceptual 
training may be useful in certain individual situations but usually does not 
improve reading. Even the diagnostic-prescriptive approach espousedJ)y " 
so many has'yet to be proven effective. Applied behavior analysis can be 
viewed as a promising development. , ' 

Reading remediation has had a greaf deal of recent attention but has 
been only moderately successful. A number of techniques have been 
effective^ from highly structured phonics programs to language-based 
programs. 

We offer the /following siiggestions based on our analysis , of the^ 
research and on pur own professional experience, First, structure is ve ^ 
impoftant for aiildren with learning disabilities. Plan carefully and 
sequence whenever possible. Second, whatever you do, do it consis- 




tenil)^ 'Achievement is, to a greal extent, related ttt consistency. Third, 
you.riiust "believe in what you 'are doirrg and be»enThusi4stic about it. 
•Expcncnce h\i^ shown that you can make it wprk if^you really believe in 

it. ' V . * s r ^ .. \ ' 

NEUROSCIENCES Af^D BjBAIN flE^ARCH , 

It/the pre>^'ious pages, wc h;^ve presented research findings that have 
immediate implications tor the education of children with le^immg 
disabUitjes. Yet there; i,s another level of research being conducted by 
basic science and medical' personnel that should ultimately offer 
assistance to teachers, Wit^i recent advances in tieuroanatomy and 
neurophysiology, and motivated by an elevated public iiiterest, a large 
number of neurologists and neuropsychologists haye Hurhe(i their 
attention to developmental learning problems. Many chijjren with 
learning problems are now referred for a neurological examinijtion and, 
as expected, many show classical soft neurological signs such as^ 
lett-right disorientation, awkwardness, and short attention span. ^ 

Research suggests some major differences in the functioning of the 
dominant (usually the left) and nondominant hemispheres. Cognitive 
functions such as the structunng of language, calculation, and other 
logical operation.s are heated in specific areas of the? left hemisphere 
while less structured functions such as sensory discrimination, recogni- 
tion of patteVns. and spatial relationships are associated with right- 
hem In phe re functioning. Some have observed that schools are primarily 
left brain-oriented, and that the nght brain is generally .underutilized. 
There may be some credence to this argument, but it issimplistic to think 
that ofle^^an train or educate one side of the brain without affecting the 
other. U' 

The human brain is a marvelously complex organ not readily 
available for research. Therefore, one must be careful to distinguish 
between what is known and what is speculated about-l^in functioning. 
Much of our knowledge of how the brain works is based upon 
observations in the rat. cat. and occasionally the monkey. Until very 
recently (^ur knowledge about human brain functioning came solely froij^ 
studies of damaged brains, observations of clinical patients, and frdtn 
lobotomies performed in mental in.stitutions. Many scientists ajCe^nw 
studying brain func^ioning by the use of evoked potentials, th^jt is, by 
measuring the amount and location of an electrical effect produced by a 
specified stimulus. The basic electroencephalogram (EEG) is being 
extended to include auditory, visual. and*?)Omatosensory evoked poten- 
tials. ' ^ 

Persons interested in the neurosciences and brain research should 
consider some of the supplementary' references included at the end of the 
Selected References. ■ 



.OSSARY 

APHASIA — impaifrtaent of the ability tq^use or-understaiid oraljan- 
guage. It is usually associated with an injury or abnormality of the 
speech centers of the brain. 

CEREBRAL DOMINANCE^the cong-ol of activities by the brain, with 
one hemisphere usuailly considered consistently, dominant ovej the 
other. 1 

CLOZE TECHNIQUE— consists of a passage with certain words 
omitted. The student supplies the missing, words. The primary 
purpose of this technique is to teach comprehension. 

DYSCALCULIA — lacl^of ability to perform mathematical functions, 
, usually associated with neurologic&l dysfunction or brain damage. 

DYSLEXIA— a disorder of children who, despite conventional class- 
room e^tperience, fail to attain the skills of reading, pie term usually 
is usea when neurological dysfunction is suspected as the cause of 
the reading disability. 

GRAPHEME— a written language symbol that represents an ordl 
language code. . , ' 

LATERALITY— rinvolves tl ^ awareness o f the two sides of one's body 
and the ability to identi^j^them correctly as left or right. 

MINIMAL BRAIN DYSFUNCTION— a mild or minimal neurological 
abnormality that causes learning difficulties in the child with 
^ near-average intelligence. 5^ 
\^\XED DOMINANCE— tendency to perform some acts with a right- 

J ^ side preference and others with a left, or the shifting from right to left 
.for certain activities. " . -/ 

PHONEME — the snnlallest unitLof souri(i in any particular language. 

SACCADES — eye movements,, actually little jumps, with intervening 
fixation pauses. Saccades are thought to be related to information 
processing. ' - 

SYNDROME-^a characteristic grouping, or pattern, of sympton^s^at 
^ually occur in a particular disability. 
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